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(57) Abstract: 

PURPOSE: To provide an inductor which allows its 
inductance value to be varied and can be contained in a 
semiconductor integrated circuit and provide a 
semiconductor integrated circuit best suited to 
microwave integrated circuits. 

CONSTITUTION: A loop-like interconnection layers 4-1 to 
4-4 having open ends at a lower part of a spiral 
inductor 1, field effect transistors Q1-Q4 serving as 
switches for turning on and off the open ends, and 
insulation film between the inductor 1 and 
interconnection layers 4-1 to 4-4 are provided to vary 
the inductance value by the switches Q1-Q4. Thus, the 
inductance value can be varied and they can be contained 
in a semiconductor integrated circuit and incorporated 
in a microwave integrated circuit. 
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HttfcrtJRTf**^ >^*ZkWW *P«lfcK[alB&fc 

nut] >y^* i<DT«cwawB*»o/b- 

3*4 y^-fcUTCDSIW&mb^V^^Q 1~Q4 
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m&m i ] "7)^m>% 1 m#.t, ±mm 1 m# 
©as«s:EB**i, a>owa^#t&tt£nfc;i/-7#© 
®.mm<Dm 2 am* ±iss^fi©^ 2 

y*©H*/!lfill*MW- *fi^A*«8-?i: * to: i: 

m*m 2 ] nr*n* 1 §3«© ir* 4 >^ * c*vv 

±f3WB©tg23|#:©£T©;W y^#BB;6fc©i: 
S±8fflM&fl©S 2 ^#«*Jfc8ra3nfc£ 

m*« 3 ] #m#ms.±.K®tttzz;u 5/n*©* 1 

©ESSE*, ±f3Sgl©Ei&IJIt*£tt«£©fgfci&tt 
6nfe;i/-^tt©1glS©^2©Ei^i:, ±33;i'-7tt 

©«&©£ 2 <Dm®m<D*ti?tnmMffiviBLV- zn, 

wt\ ±ja» l oniow 7/i/©«gft£v ±13 
m 2 ©Ei^jg©;i/-7*©|!(dS|5i bts ±1331 1 ©EISUB 
£±B3Sf£ 2 <DWiUm<D¥&t!i.Wifimi£ 2> J; "5 fcEB£*i 

fee fcswatef * amm >y**. 

[§*#« 5 ] ±EII«a 3 Xtt 4 tf3«©BI^>f 

±13*^ u 3 >mo smmftwrn v ?>vx* 

*C:feV^ ±i3*»flt««i)S*iSftgfS^U'>AfltjRilS 
H*»6*t) % ±f358«/MIS©«lt6l&Kf-3^>f 

7 ] haw* *> o;i/-^©sawg i; „ ±§3ia 

»■©»»*■©— ##1*1/* ffe##V— Xfctfffi 
fcfciK ±f3;t/-Xtt©g2*§Uf©tM XoA^fclSBS** 

•y-* x©/j\$*iiK^^rae<jt rt^-r s «ta tuR^tgB 

V*T\ ±S3M9Hb!fk h 7 > * © y- b IgAtW « 
EE**n*34MWfittfc, ±8BM»«£Efc*fli3tfS«E. 

[■1*519] ±I3»*H1> 2, 3fc^b6©wr*i*» 

±;|g^I5lKi:±f3S-&ill^©Ul^*ig*i1-?.«*il§i:* J 

im&mi o] ±fiMtai, 2, 3&^b6©wr*i 

^@Kfcfflv^fc1t»©ii||8g* s PI-»K±t^fiK$nfc 
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[0 00 1] 
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10 KU:Mjltt«7«mA¥dttfBV»mfi9 3#S4 1 
6^4 3H*>£4 8H (1 9 9 3*f) (ft^&fg Vo 
1.93 No. 416 ED9 3- 1 6 3 (1 9 9 
4-0 1) , pp. 43-48) Iz&^zmbblxX^ 
Z. *©-f >^^{i02C^-t«fc5fc, 
#©82*12 1 t5|gajbSgg3i&2 2A»£>&S 0 SIR 2 1 
Xtra»2 2ttSiO,IMHRfcJ;a#*3ftT^*. 2 

3i±gaiH2 i tm&2 2 fcsaa-f £ * ;i-*-)vx- fe 

EMT <#y*A«t***?«««Sh5>5>**) SR? 

y * 9 & t ol&HBrtJIafleit ntmtt £#5K 
sasjvt^fc. £©£dfct£*tt02©«&;*rW"7;i> 

*H3»©/haHlsi: % fiin^ b©<B^£0oTV^<, 
[0 0 0 3] ^^U5;w>^^©SJji^i: 

30 TV^5 (S^fF^ 06 1-2566 1 1). 
[0 0 0 4] 

[*BaA s »ftu«t^i:-rsi»a] »h?w> 

>**HbfeV%|S»Ji|SfTt*Vv. -JGaAs HE 

40 V^3F c gSA J a&-^&. 

[0 0 0 5] *fc % ±KK*©»Ji*JSCJ:*^W5 
;W >9'99tZ&^X%4>\Z-9'>xm&%to(Dl£im 

*^b§. >^^*?©«jtxgic^T 
m^©^>y^^>xfitsrfft:t., nisKiiiiisstffl^a 

^«JB"CttflliffliattJR^J:©H«-C>r >y**>*<it 

[0006] *%w(DBmz, <i>9'99*®'&mmc 

50 tt> ±!3B»?feSfi)5-CSSi:Pll^lc##«:j6*liBSirrt 
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-f >y^^m^*hv>^^^T*«ifigu «§a<i©;v- 

[00 0 8] 

i:, y^M^Wvy**©^ >^ 

S. Cftt±*;W5;i/^>^*£K<&m®«©£(b 

iotSi;sMI©^ft^;H 7^0^ >y 20 
[0 0 0 9] Ma**J*oW*--7SKt*Rtt;fc 

[0 0 10] J;ot^/W7^®i« (tt£SH*£ 

[ooii] ±83* -f ut, r 9 yvx 
*zmw *o»;-^ pw>*nttW£Kiftifc» 40 

* 7 *» e> * > t to & #£> a «t a fc a* ©«#$;* h 9 > 

[0 0 12] 

[j£9E0!l] 
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011 SHU 03s 0 4&V05 CfcoTBMH-t-*. 0 
1 (a) , (b) RU (c) tt^n-en*^BWtJ;5pI 

^7^iftO¥lSEM (a) (b) ©£&£« 

[0013] miom\>-zrmfo'eib aft 1 ©e^ 

01 (a) \cmt^.oic. 4ffl©;i/-:/tt©ffij®E 

4-i"«4-4*«s*u ;u-7-«©e«ui©s«©is 
~<a 4©we*i©y- hWitt^ti^ftsaw^R 1 

~R4fcg$IU tt£f!^?Rl~R4ttjflBy£&&j;5 
KigMSft, «ISg©-**S*Jg?5, flrtftMMIE 

[0 0 14] X/^5MI*li, 01 (b) t^f* 
■5Cs ^0^;W7M (02) hH«© 

*&4>:*'Vf?Ji/ft«ffcl a C &s. ^;H7MI»1 
©-SHttft 3 ©£#Jf T- & S 3 1 § « bSfllil 2 ©-ig i: * 

fti»irai&tBbi«2<Dflhjiiitt-f 2*?* 

#4-1-4-3 ttffiattftmtt fic b^-r^ «t ^ 
c, 01 (c) fC7jvrj;?{c, «{$s^a<tat^K 

[0 0 1 5] 03ii01#©A-A' fHf©Wrffl*3g& 
^-T*«i0T-fe5. &*ISlBttJM>1- «« 
II, 2, 4-lH©«atSSiO,tt^TV^«. 0 

>xti^^>>t;H) 3 0©«B£LOCOS (lo 
cal oxidation of silicon) &j$3 1 XV (£jgfi p MM 

3 3*jb«u ss??#bs£*t-5. *t P s««)a37-)i3 

2, y-h«tt3 53ktf««*nffl*3 4*»iau M 
0 S F E T (metal-oxide-semiconductor field effect 
transistor) Q 1 ~Q 4 MOSFET©bt 
V^EEVthti, ^J^.«0.8 Vgfti:IE{c*5«tot 

shh- bfc. f- hmm 3 5 it* u u 3 >®c «k & ah* 
u y-hmaiH±*ae«t-*iat«fc?Ri~R4*c 

©*US/U3>JB3 5CJ;?)»j«-J-S. JUHMUIRftK 

<Dwm 4 - 1 <&^fiK^-2.o « 1 ©sa^H 4 - 1 (omm. 

i?;K0l2cDEii2SMU JHWIfifUR«tt 

X»-*-)U3&MflH,tz&&*y*tim*m\< y >-C 
ft 3©Ei^Jl 1 S^J5KbTnI^'f >^^#«flt-T*. 
±BBI?Jfg0iJl©SS!jg7 , n-b^tt, »m©MOSFET© 
«7D«ttm5, MOSFETftttofc** 



( 4 ) 

5 

[0016] |§H tt±E*KW 1 © ^99 * 

fc;fta;i3f£iJfflggVconffOVT-te. 4fflcpeif-!«i^ 
h9>^X»Ql~Qntt*T*:7tt«K:&&. M«« 
ffVc on£lEfflHc±#bTi3>< fc, ^fVcon = V 
th (>0) K^ViTWMft^h7>y^»Q Iff* 
>i:&5. 3 6>C±J»-3fc. Q2. Q3. -^_f7> 

y * » tauter >ttJtfc » a . ;:©B$©SiS?2-2fis© 

>^^>XffttH6 (HttttMSffilflHUEVco 10 
n, *KM£>r >y**>*fitL, I8;i/- 4 ©<I 

&&8tbfc) c^-r.tdc^b-rs. i-tzt>*>fflmn 

gVcontOV»fe±»atta^t:CJ: , »), 

s^afcttuwggH ■€©«&#]£<;»? 

fr4©<li&fc8fcbfefcg, 9 flaw >y 
[0 0 1 7] <3tMitt2>|g6tt^l!8£J:Siir£<f > 

l©E3i:CDav^^i^'^ V^V^^fcbTS'U^VM 
OSFET<Dft£>t)tCGaAs MESFET (metal-s 20 
emiconductor field effect transistor) %l&$ l Ltz& 
T*&£. *iitiGaAsSS7 0 ©SlBfc:^ #>&A 
i£K «fc 5 p 7 2 , nSflBIMI 7 3 % ffgX 
nSB7 4^fig-r«. 7-r«i7 SfcHMtt^- 
rf^T-&3*>^x>^UiM r*£JBV>3. 7111 
^^S-^^kLT^bfe^^Si^T-feS. ME 
SFETCDV-^, HW >gp^-tttAuGe*©*- 

^s>*««i7 6£a&«\ ^ i cDBesg» 4 t^ge^-r m 

mm<DWi-&, MESFET©b§V^flEVthtt-l V 30 

jim©GaAs MESFETT-D-lr^^ 
GaAsMESFET<feffiofc*##;*«|HliiSfci 

© ni^'f >^ * * s c i: ttgscxsrc £ 

[0 0 18] *££M.0g2<Z>S#K& H4CD«ffi(glBI9 
C*5^T*iJ®SEEVconi)S0VT!H:, ftftflomiMb 

iSEVconiftl:iTiJi<i:, *rVcon = Vt 
h «0) {C*3V^T«|fJ»*b5>y^^Q Iff*? 

Zbfc&lZtZb, Q2, Q3, — kh9>i; 40 

0ViP?>T^$€--5^i:{c«tt3, >y**>*«£il 

[0 0 19] ^m££*itt¥tt*ttQaAs 

®i^fcjfc^«*£«b<®Mi-3;ifc#-t-^ «g*-r> 

^^©Qfit (quality factor) £it&< 
-TS-fctfT-^S. *fcKj£14£fl5ftSGaAs ME 
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*&> G a A s 3S$fLL© F E T b 5 > 5? 

**) j:LTMESFET4ffli,\fetf v a, £ft& 

HEMTSfefiHIGFET (Heterostructure Insula 
ted-Gate fieldeffect transistor) fcV'^&'v^DgE 
-&£ffl^fc b^ £bTi)<};^. 

[0020] <mmm 3>mi texmrnomtrnvrnm 
mT-$>%^j pvm&mm® mmmmss) ©ebb* 

^b&««®BS*^-r. ^'Jn>MOSFET63© 
-7-t-GfcttpT^f >*^*6 l';ftU ( 8ftMt?C3*& 
fc3A:friS^[8]^##&i&$ft % KWVDfcfcfciilg 

ttftifimmztiT^z* wg-r >y**6 i&u<6 2© 

MftF E T 6 3 0;H 7^1E V gMV dtff 
ft<fc>*£*i5. >y**6 1&V6 2fctSUE0iJ 

1©W^>^^T-SS. fe*5, LI, C52&VR5 

^A^St) c ai*^>t-^>^-efe.5. C l&C 2I£ 

[0 0 2 1] #S9fiW3fc,Mxtt N »&[5]S&£rtj@5bT 

KotS r-7>S>;**©AttWj>f >t— y>^©^l&S« 
fTT^ -So *©*£*, *n«$l«[HlEg© 

#g**)£[Rl±?- 3 4^HGM 3 \c%^X 

tt, ^'J3^ 9 :/±fc jg« bfe HTg-f >^ * 6 1 & 
tf6 2i;bfc#, Cine.§ll6S0!|2-ej;E^SGaAs^ 
^7*±^J5gbfepI^^>^^i;b-C4)m>. •£©*§ 

J5fcbfc[I|g§gB#i;£tK 6 3CBMESFET?CGa 
As FET^ffltS. 

[0 0 2 2] <*JE0"J4>ia8li*fSWlc:«t5^««^ 

stni&©flb©iisfg^©iHi8&0*^-r. #nflg0y©[iimi± 

2m«J5K©«^ii*SSS^-|-i.. 0^^bfeEI^H: 

sfet83, 84 (Dmmm-^m^mmm 1 © *s$m 

>m8 1, 8 2SV^S^C11 N C12i>>t>fc 
3LCg^IH!18£#tfi&bfc. Rjg'f >y**8 l#tf8 

2©-^g{ctt^^^^n'( , 1 2&tfJsiAR 7 s^- 

bt;H7^iEVdlJi;tJ!Vg2iSMf.ilS. C 
9, C 1 0mFLZ\$.\±>m-& , m&> C6, C7, C8 

So 

[0 0 2 3] **tg«»ttttfl3ft*5'*y.ftfc*oT 

>^-^>^l*M-gi5S^lHlK©I^IElcj;?)^M-rs. C 

CDNfMOSFET8 4(D7>** y& V 

12, -ffcfc>*.4J!g?^7.rf-*©lo-t\ HJ*4S ( H 
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fc«fc?K MO S F E T 8 4<Dfj£M\f3fk$M >\Z~tf> 

[0024] *mmw 4 c .fctiif mtimj > 

1&V8 2©>f>* r **>;*<K©$Wfc<fct>MOSFE 
T8 4©«SAftfi^>£-y>*#§|g|-C§S. 3 

i d pi-sao^ » ^^©^xixtc^js-r* 

[0 0 2 5] ttJ*»W©5iaSHfco^TftWLfc4^ 

tf-. ;i^-^K»(W)jBttttiE*«K: 
^JvS 1 6OTIi!5:<, ffiit©JB#fcl/C«fcV>. Hfc 
IBM«£fco;i,-:7#©gfl:©HM«T-F E T©V- 

[0 0 2 6] 

[S&0£©$&*] ftJUBCttitt* !K 20 

[HiB<z>ff#&8li!i9] 

[0 1 1 *»HfcJ;SHj*-f V^jrO-MKMtfMMI 
0T-&So 

[02] >^*«Ba**1"iaTf*«. 

[03] 01 ©A- a' ®<Dm®®mmx'&z>o 
[04] *«wcj;spr^>^^©-iisfi0affl«« 
ms&ST-fcs. 30 

[05] *«WCJ:*U*-f>y**©-!a6«©-r > 
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[06] *»WCJ:*Rf*'f >^*©flb©*««©» 

^»fiS«ig0-efes. 

[07] *»BifcJ:4ir*-f >^^*fflV>&«WHI 
g§©®B80-e&?>. 

[08] *«WCJ:*lI*-f >^^ftfflv^fc**flMH 
gg©0BS01?*5. 

3— *;i/— ;k 

4- » l©HJ«Bi 

3 0— : !/U3>Sfi, 
3 l-LOCOSf4 
3 2*»p£[flto&&Jf, 

3 3—ejaspsja, 

3 4-JKttKnfiM, 
3 

6 l--g*-f 

6 2'»nM4 

6 3-miMft*b5>S?^ % 
7'0-#«MSGaAslt«, 
7 

7 2-pM*»&aWl, 
7 3-nfilfiM. 

7 4-ftMEniUK 

7 5 

8 l-njg-f 

8 3-«JM&*b5>S>;**, 
8 4-«JW»*h5>5>**. 
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